Phosphorylation of neurofilament heavy-chain side-arm fragments by cyclin-dependent kinase-5 and glycogen synthase kinase-3alpha in transfected cells.
The side-arm domain of neurofilament heavy-chain (NF-H) is heavily phosphorylated in axons. Much of this phosphate is located within a multiphosphorylation repeat (MPR) domain situated toward the carboxy terminus of the molecule. The MPR domain contains the repeat motif KSP of which there are two broad categories, KSPXX and KSPXK. In mouse NF-H, the KSPXK repeats are situated toward the latter part of the MPR domain. We have expressed in mammalian cells fragments of mouse NF-H side-arm containing all of the MPR domain, the latter part of the MPR domain containing the KSPXK repeats, and the complementary amino-terminal part of the MPR domain, which contains the KSPXX repeats. By cotransfecting these fragments with the neurofilament kinases cyclin-dependent kinase-5 (cdk-5)/p35 and glycogen synthase kinase-3alpha (GSK-3alpha), we show that cdk-5 induces cellular phosphorylation of the KSPXK-containing fragment of NF-H. Using the transfected fragments, we also map the epitopes for several commonly utilised NF-H monoclonal antibodies and describe the effects that phosphorylation by cdk-5 and GSK-3alpha have on their reactivities.